We present a case of bladder injury as a complication of gynaecological laparoscopic surgery. A young female presented with peritonitis, an acute systemic inflammatory response and biochemical features of acute renal failure secondary to urinary peritonitis. Laparotomy with drainage of urine from the peritoneal cavity and repair of the bladder perforation resulted in rapid resolution of the biochemical abnormalities.
Bladder injury is a recognized complication of laparoscopic surgery. When unrecognized at operation, the clinical presentation is often insidious and with a delayed diagnosis the serum biochemical features resemble acute renal failure 1, 2 . We report a case of such an injury that presented on the fourth day post laparoscopy as systemic inflammatory response syndrome, peritonitis and acute renal failure.
CASE HISTORY
A diagnostic laparoscopy for investigation of dysmenorrhoea was performed on an obese female (Body Mass Index 34.8) aged 19 years. Her past medical history was of severe asthma requiring frequent courses of oral steroids, inhaled steroids and beta-agonist medication, gastro-oesophageal reflux, obstructive sleep apnoea and cigarette smoking despite medical advice to the contrary. An inpatient laparoscopy was planned and optimization of her respiratory status with perioperative oral steroid therapy was arranged.
Premedication consisted of salbutamol, sodium citrate, and her usual ranitidine. Induction of general anaesthesia was uneventful. Pneumoperitoneum was achieved via a Verres needle at the umbilicus followed by carbon dioxide insufflation to 3 litres. A 10 mm port was inserted at the umbilicus and under direct vision a 5 mm suprapubic port was inserted. The operative findings were an anteverted uterus of normal size, normal fallopian tubes and ovarian adhesions in the right iliac fossa from previous appendicectomy. No endometriosis was seen. Gas was expelled from the abdomen and interrupted sutures used to close the port sites.
The patient was discharged from recovery to the ward free of pain, however within 12 hours she developed persistent abdominal pain requiring opioid analgesia. Intravenous fluids were ceased during the first postoperative evening and the patient passed urine overnight. The following day the patient still required opioid analgesia for lower abdominal pain, with shoulder tip radiation. On clinical examination her abdomen was generally tender with no guarding, and the bladder was palpable above the pubic symphysis. A bladder scan estimated 430 ml of urine in the bladder and the patient voided spontaneously. During the third postoperative day abdominal pain continued. The patient was afebrile and maintained good oral intake, but was tachycardic, hypertensive and tachypnoeic. She continued to void spontaneously but had commented that she was not passing much urine. On abdominal examination guarding was noted. Chest and abdominal radiographs were reported as unremarkable and her full blood count showed a raised white cell count (21.6x10 9 /l) with neutrophilia. No serum biochemistry was performed at this time.
On the fourth postoperative day the patient began vomiting. She was febrile to 39.1°C, hypotensive and had developed peritonism. An indwelling urinary catheter was inserted with no urine returned. Blood biochemistry was performed (Table 1) showing a marked elevation of serum creatinine, elevation of urea, hyperkalaemia, hyponatraemia and a metabolic acidosis. The patient was admitted to the intensive care unit for fluid resuscitation and an urgent laparotomy was arranged. The working diagnosis was intra-abdominal sepsis with acute renal failure. Renal replacement therapy was planned to commence postoperatively.
At operation about four litres of clear intraabdominal fluid was noted. The bladder was distended and was leaking urine from a small defect. The indwelling catheter was found at operation to be in the vagina and was inserted per urethra, resulting in good urine flow. The abdomen was irrigated with normal saline and the bladder defect oversewn. Given the operative findings, the diagnosis of pseudo-renal failure from urinary peritonitis was made and renal replacement therapy was not commenced. With conservative management the patient's biochemistry returned to normal over the next 36 hours ( Table 1) . She developed a mild chest infection postoperatively but otherwise made a good recovery.
DISCUSSION
Laparoscopic surgery is associated with known complications including bleeding or perforation of hollow organs such as the bowel, bladder or ureters 3, 4 . About half of all complications are thought to occur at insertion of the trocar 5 , and the bladder is particularly vulnerable to such injury because of its location, distensibility and thin wall 3, 6 . The reported incidence of bladder injury varies but is less than 0.4% with diagnostic laparoscopy 7,8 and higher with major operative laparoscopy, particularly laparoscopic assisted vaginal hysterectomy 3, 4, 8 . The majority of bladder injuries are detected at the time of surgery either directly by the surgeon or by the anaesthetist noting gas or blood in the urine bag 3,6,9 . Although not specifically stated in this case, it is standard practice to empty the bladder prior to laparoscopy in an attempt to limit the risk of bladder injury 3 .
Bladder rupture is rare and causes include trauma, chronic infection, indwelling catheters, tumours and substance abuse 1,2,10,11,12 . The diagnosis can be confirmed radiologically by demonstrating extravasation of contrast from the bladder 2 . Practitioners often have a low index of suspicion and urinary peritonitis may result if diagnosis of the injury is delayed 13 . The clinical presentation of unrecognized bladder injury is often insidious and the diagnosis may be delayed several days 2, 3, 11 . Patients may present with abdominal pain, low back pain, leucocytosis and peritonitis, typically 48-72 hours post bladder injury. In this case, as in others, lower abdominal pain may be present as early as 12 hours after surgery and increase over subsequent days 8 .
Profound disturbances in serum electrolytes and acid-base status are a consistent finding among patients with intraperitoneal bladder rupture 1 . When urine enters the peritoneal cavity a reverse autodialysis occurs, such that urea and creatinine diffuse down a concentration gradient into the blood, producing a characteristic biochemical profile. Pseudo-renal failure 12,14 appears within 24 hours of undiagnosed bladder rupture, manifesting as elevated serum urea, creatinine, potassium and low serum sodium, with development of a metabolic acidosis 1 . The rapid early rise in creatinine suggests peritoneal urinary resorption rather than true acute renal failure and some authors believe this to be diagnostic 15 . Diagnosis of pseudo-renal failure may be made using the ascitic fluid to serum creatinine ratio 17 if ascitic fluid is sampled, but the diagnosis is frequently made at laparotomy. The low serum sodium associated with a biochemical picture otherwise consistent with dehydration and renal failure should make one at least think of the diagnosis of urinary peritonitis 10 . Hypochloraemia, while well described and present in this case, is not a consistent finding 1 and in this case may have contributed to the delay in definitive diagnosis. The biochemical features of acute renal failure were attributed to sepsis prior to the definitive diagnosis. The anuria after urinary catheter insertion supported this diagnosis, raising two points. Catheter malposition can be a cause of absent urine output and anuria is rare in bladder rupture. As in this case, difficulty voiding can be a presenting symptom in bladder rupture 12, 14 . In the series described by Mokoena 2 no patient was anuric.
Patients with pseudo-renal failure rarely require haemodialysis, although it has been reported 14, 17 . Most make a rapid spontaneous recovery following bladder repair 10, 12 , as illustrated by this case. After confirming the diagnosis, bladder drainage alone may be adequate treatment in some cases 12 . The rapid return of laboratory values to normal further distinguishes pseudo-renal failure from true renal failure 12, 14 .
Unrecognized bladder injury during laparoscopy is infrequent, but when it occurs the diagnosis is often delayed due to the insidious nature of the resultant clinical syndrome. The biochemical changes seen with urinary peritonitis are predictable and resolve rapidly once urine is removed from the peritoneal cavity. The key to diagnosis is awareness of the clinical entity and it should be considered in clinically relevant situations, including after laparoscopic surgery.
